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i-7ir;HfM, i, l -i7 7xx;ux?;us. 
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xjux^g, i-n-yp^->*Mzjl/Xf;i. 
g, 1 --f yyp#*->7j;l,#-,)l,x7-;i/g. 1-n- 
^"H^v^^^x^x^-JUa, 1 - t - 7 h- 
x;ux7^g^£*tf&e:<!:#T*i*&. 

7;ug. t-:/7;ug, i. i --yy^uypfcfjug, 
l -y7;i/77;i/g. l, i --yy^i/y^g^S:* 

J-^JHsVfrm, X7;i^yy7;l/->'j;i/g, ;*7;UvX 
^;i/->U;PS. h >jx7;i/5>'j;ug, -f y yp e;i/-y* 
f^y'JJU. y7;i/-y-fyypfcf;i'X l JJl/g, h U-f 

yyptr;i->u;ig. t -y^yu-y^Tyi^LUPg, * 
3\>l-y- t -y7;i^>u;pg, MJ-t -y^;i-->u;i/ 

g, 7i^y^f^yUM, ^Wv7i^yU 
wi^)V=.)Vmt LTB. W*tf MJ j*3MUy;i/5JP 

X. i^s^^y^s;^, ^f;k>*if;i/y^5 
;pg, h uxfjmR;H, -fVT'nejl'y^W 

y^yi/SMyyptf^y^s^g, hu-fy 
^ptf;py;p*;m. t -y^p-yy^y^s^g. 
*7;i/-y- t -y^;i/y;i/s;ps, hu - t -yT-^y 

7ir;wy^f^;R;n, /f;i/->-7i 

x;i/y;p = h u 7 xx;uy;u s jvmm* miz> ^ 

z-tf* b*i/t))l#-)lg. ih + yAW-M, -f 
V7'D^+y*J|/fcJH, t ~y h*->*UI^x;Pg 

«T-fe^^s. yptf^-x;us, y^u^g, ^y^/ 
•-r^g. ^yy'-'Oi/g, A*yu;i/g, trAp-oug. 

h-fM- *77P-OWg, VPX 

;wg, 7^->x;ug, 7S?#-f;WI, fcf 

^p-f^S, x^P-f;i/g, 7-t*^^--f^S> -fcAPf 
;ug, 7i"jp-f;u*. yptf^-p-r;!/*, y^yup 

g. 7vp-r;ps % yypy-oi/g, *>jjsp-r;us < 
^^'/-fM, 7^P-r;us, -f V7^n-f;n, f k 
^p-Obg. t7h-f;«, byi^-HUg. th'P7 
hptf-ni.g. ThD^^s, -yyy^-oug* 7d 
-oug. T-y-r;us. -nfy^m -ry-n^y-r 
p - h;px>7jl//f;x;i,g, *->;pg#£^tf.5> 

^py°phf;i/a, yi'D^yWi, ->yp^>yi. 

g, P^\^-fex;US. 4-/h + yy7P^y;i- 
rh7h KPtf^-Jl/S- fh7tPD77^ 
f h7 t KP^JttL^xJI/S, f h7kHPf^7 

7Z;H, 3-7'Dtff-7tHDtf7XJl,S > 4-^ 
^yfh7th'Dtf7XJl/a, 4-^h*yf h7t 
KP7:*fc?7X^g. S, S-y:**y Kg^£i*tf3 
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g. sOzS^m. t-yh + y^MzM, t-7*h 
^v^l^x^^g, 7h^h KPfcf^x^g, 7 
h7tHn77XJH, 7 t KP7^-tf7x;l/S*j 
cfctf7b^b FDft7 7-;i'SWtl^. 

[oo8i] mmM&&i$^®m*\z&»zmMM&& 

io £T'#&1>^\ if?£V<\$l 0~1 0 0%, $e>(c$f* 
L<B15~10 0m5. £7c, I^HIttg^lf 
St<7)y;i/A-5x->-3 >y dv h?yy -< --?mi£.v 

5. ) ii. $f$b<ttl, 0 0 0~1 5 0, 0 0 0, £ 
61C»*L<tt3, 0 0 0~100, 0OOTS5. 1 
»lStttg#*#fB&te, 0<JA«^i6$Siabfc7;k73 U pJi§ 

SigTS^i^'T^. Sfc. lgK±©g£«itiM4g£W 

-r^fc^T-^D. ^l^Bjw^ (c) (p) ic&tt-g, 

30 [0 0 8 2] 7;P7J UPl^tf.Mflg 

mifPJ (C) (P) ) &&ZSm2 ! %W (l&tt 

(d) ) tc*3^Tffiffl$n^7;i/?ju -fi®t±mm\$, 7 

7;l/77'J^^t'nI?§^)iiT^^„ 7;P7JU^T 
SWIIiLTtt, «X.«TIB^ (5 0) ~ (5 3) T 

[0 0 8 3] 
40 Ut 5 2 ] 

R 32 



— (-C-CH-} 

R 33 



6-1 



* • • (5 0) 



[0 0 8 4] K (50) fC*5^T. R32 \Z*mm^ * 

fc«y7;ws^*b, r33 \t*.mm. ij>v^^)vm. 

-R34C00H -0R34C00H «*7ctt-0C0R34C00H « {{& 
L. R34 « -(CH)g-5r7KL, g « 1 ~ 4 ©SSScTfe 
so -5. } £tk-7„ ] 
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[0 0 8 5] 
Mfc 5 3 ] 

R32 

-(— C-CH 2 -^- •••(51) 
COOH 

[0 0 8 6] K (5 1) KiJUT, R32 \Z*.mm?£ 

[0 0 8 7] 
[ft 5 4 ] 

H U 

-f-C-C-4- • • • (5 2) 

HOOC COOH 



[0 0 8 8] 
Ut 5 5 ] 




• • • (5 3) 



[0 0 8 9] [£ (5 3) IC&V>T. R35 . r36 , k 
37 , R38 *5J;7jCr39 tefflSf;:^— Tfcg&o Tfc <fc 

T. ) 

U BT»tt»|gtt, MESS (5 0) ~ (5 2) 

<>1, (/^) 7i"jDr h"J;k {7 a h>-hU 
;k VK^-hU*, 7TP-H>j;P, *1tP>xh 
U;k ->h^p>-HJ;k -r^n>-hu;k (* 
7f'J^75K, ^Dh>7 3h\ VH>75 

b\ -f^n >7S K. f-)P7-'J >, h'-;nf'Jv 
>. k*-;i/- £ -1j-?u=jt>9 b'-Jl/tfP'J K>. 

£3„ (5 0) ~ (5 2) T*Sft*»igbJ*ffift:fr 
f 4ctfc«k08ifi-r4c:i*«T?**. cneo (ft) 

&mg.\zmfev, mmm^, vcmms. ?ut ™ 
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•fcOJfeMrT* jMB£ (5 3) T?S 

sn*«igb#tt**-r*7;i/*u?i»tt»jigtt. Mil 
■jpjantwwtt, 55; (53) Tsssn-sitiiLJMfci;:** 

t«*tt*Mtt©g^«««t»T (ft) att^r-s^K 

ati/ta. WAtfo-i?u'/-;i'. p-i7U-i/-;k 
2, 3 -+->i/y-;K 2, 4-*->k/-;k 2, 5 
-+->l^y— ;k 3, 4 - + ->i//— ;k 3, 5-^-> 
1//-;k 2, 3, 5 - h u / fji.7iy-iK 3, 

4, 5-h'J^^7i/-;Pf^ $7cM!B7)P^t 

>, A7^A7;Prkl«, ^>X7^5*tH, Tir f- 
7^fk ^□tfJl/7il'fk h\ 7x-JUT-fe h7^ 

fk ^-n-^n^tfscij&t-c**. Tfrijvm 
i&ttstjgf ©s (50) ~ (53) T-^^n-s^jgL* 

~10 0tM, S6C!!fSb<[i2 0~l 0 0^% 

000~150, 000, $f,l;}fSk<tt3, 00 0 
-10 0, OOOTfeS. 7;P*'Jir*tt«Igtt. St 
(5 0) . (5 3) <8Fl?*Sn*«k5 3teK*-K5t{5f;fia 

a (so , (53) flfcs^nsasb^ffi^fc^* 
n-5^-^ig>Ffigfp«i-&©, 7o%j^t. ffs 

b<B5 0%KT, S£>l;:$rSU<tt4 0%&TT'$> 
*^JD^*«7 0 %SraA*t, 7;k* U "Jigttttt 

[0 0 9 0] 

^(C. JB15893©J*# (O (P) £*5l>T®JB£tl 

5 1i^±©lil U^T. rgf«?fH4«^*J <kV> 
3o ) &m\Lfc{t&yo%mtf2>ZLttfT'ZZ>. Z.<D£ 

x'J^i, 1 -»K7M*i. y^S^S. 7JWp* 
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<t%®<DmftM£LTl^ Tf2iC (5 4) ~ (5 9) T 

[0 0 9 1] 
[ft 5 6 ] 

(R 40 0) n 



*4 



* [it 5 8 ] 



(R 41 )' 



(5 4) 



[0 0 9 2] K (54) IC&UT. R 40 \$WWk*^)V 

T-fcS^oTt)J:< > R41 «^*gcl~4CDT;l/+ 

[0 0 9 3] 
[ft 5 7 ] 

(R 40 0) p (OR 40 ),. 



<R 41 )x 

[0 0 9 6] (fib. R 41 tt±B5KPIi;T»0. x«0 
HI-Tt*&oTt)J:<. K*»1~6CD7 

M^Sc2~i ic7^;n, y^-A&ztc 

) 

[0 0 9 7] 
[ft 5 9 ] 
(R 40 0) 



P + qS5, r + s^5, p+r^lT 



(R 4 *)' 




(OR 40 ). 



(5 6) 



'(R 4 *), 



(R 41 ) 0 N ««), 



(5 5) 



[0 0 9 4] K (5 5) fcfcHT, R 40 *3«fc^R 4 ' \t 

s; (54) tmmx'&K), A\imM-e>. -s- , -o- , -c 

-COO- . -SO-, -S0 2 - „ -C(R 4 2) (R 4 3)- £f c \Z 



[0 0 9 8] tt (56) iZtd^X. R 4 ° *5<fcZ>*R 4 l \i 

a (54) £mmT°&<o. r 44 a**^. 

4 07^;HSfcH7irJH§iL, q, r. 
s. t *5J:Z>*utt^-n-€-*noeJ(±«^S5:T. p + qg 
5. r + s^5, t+u^5. p + r+ t^ltfe 
S. ) 

[0 0 9 9] 

[ft 6 0 ] 



[0 0 9 5] 



(R 40 0)„ 



(R 4 1 



(R 4O 0)t 



r44 




A 
I 




* 

(OR 40 ) r 

(R41) s 

(OR 40 ),, 



•'•(57) 



r44 



(R41) w 



[0100] K (57) lC*5^T, R40 &£tfR 4 l « 
« (5 4) iH«T»0, AttSC (5 5) 
9, R 44 ttSC (5 6) iH*T*t), «»i¥ffiT^R 44 
ttffiSfcH— TW^Tt)«t<, P> q> r, s, 

u u, v^cttXwtt-e-n-eno^oaEftT, p + q 

^5, r + s^5, t+u^5, v-hw^5, p+r + 
t + l Tr£3o ] 

[0 10 1] 

lit 6 1] 



(R 40 0) 



(R 41 )' 




,(0R 4 °L 



(R 41 )* 



•••(58) 



CR 4 00) r tOK(R41) w 
R 44 -C-R 44 




(R 4 °0>( \r 4 *) 



[0 10 2] K (5 8) lC*5^T, R 4 0 ££^41 \$ 
so 3; (5 4) tra*T*0» R 44 HSC (5 6) fcRMTC* 
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<. p. q, r, s, t, u. viJirjCwte-tft-^YlO 
«±©SS:T> p + q^5, r + s^5, t+u^5, 
v+w^4, p + r + t + 1 T&Z). ) 

its®, m»nt&*i (fip-s. Mmtt£$*nri&) -e- 

[0 10 3] »«« 
JB25SWK:*V»T«fflSn* (E) ftiffffijHU Mx. 

StlTtt ^Jx«T!2S: (5 9) ~ (6 3) T'&Ztl 

[0 10 4] 
[ft6 2] 

^(CH 2 )j 

-O^CHg-CH" ... (59) 




[0 10 5] (S (5 9) IC*V»T, nttl*fctt2T? 

*?>, q!«, n = i«i^, -0- . -S- . -COO 

- *>L<«-NH-£7rc-f 7&\ £;t«n = 2©£#> 3ffiO 
^mm^ZinV, Q2«-0- ifctt-S- £jf;U i «0~ 
3£>g&. j «1~3©S|ST, i + j=l~4T$> 
-5. ] 

[0 10 6] 

Ub6 3] 

— {c<R«)( R 46)^_ g 3_ R 47 ... ( 6 0 ) 

10 x y k 

[0 10 7] K (6 0) fc*5UT, Q 3 «-0- , -C00- 
£fctt-C0-£jfcU R45 43j;rjfR46 ttffiSt TffeS 

S£^U R47 ~5 07M;«, M»&6 

~i 2 07U— ;i/*SfcttgisR»7~i 4©7?;u+;u 
S^ib, k ttiW±©SijS:Ta&S. ] 

[0 10 8] 

Ut6 4] 

-C(r48) ==c(r 49 )(r 50 ) ... (6 1} 

20 [0 10 9] (St (6 1) tfcHT. R« , R49 *S«fcrjC 
R50 ttfflSKP3--T?*>£fc-3T'b«fc<, *SKgTf*fctt 

[0 110] 
Mb 6 5] 



— {C(R45) (r46 ) ^__ n(r 51 ) (R 52) 

[0111] [j£ (6 2) fc43t»T. R« J3«fcrjtR« tt 4 
5£ (6 0) tP5*T»t). R51 feJ;rj:R52 ttffisicPI— 3o 



— (c<R45)( R 46)^_jf ^53 



[0 113] H (6 3) fC&t^T. R45 *5j;rjtR46 t4 
S (60) £IPJ*T?*D. R 53 te»*S^. 8SHJS^S 

tcte^mw-^v^-ftifroi^T-umi-^is. 3~8fl 
2iii©*r*as£jsu k ai^ofisc-c 

**. ) 



■ ■ • (6 2) 

[0 112] 
[-ft 6 6 ] 

■••(63) 

*-Wb-&#), #U (kh*ntyxfi/» ^itf^-Wb 
^fn-^f^55>ft^ ( *^n-;y& 

□ ^fn-;«tf7x/-JHt^, 7;nn*-> 
tf^> 1 /^7t$>f^tl, TJ^+yT^^M 

*rs*{t'&4&» 7)^+y7MJH^t7i / -;nb 

Ail'iH+y^fMtf/^S^ii, 
y^f MM'<> , /y*7t5 >Si, #;k#*->*^ 
fr&ttmmitlVS* # v * 7^y-)i 

*>>*?-)im<£m^>>/?7-f5.>it<£i!®). #J|/#*-> 
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h * -> * W 7x7 - J Wt^fjiS J; #7 ir h * -> 

^a^W*5S>l'fc£W;i, CYMEL 3 0 0, CY 
MEL301, CYMEL3 0 3, CYMEL 3 0 5 

*. ?R«ffl£LTtt, Set, TJkfr'J Pj*»tt»|&+© 

na*. 7;i^ 'J oimtt«*flg+©±iH4^tlStr*fbT, 

a«» 5-6 0 »* Ktel 0~5 OtJW, 

>©ttfT^»»*&#L^<fc*ttfl]a*fcrj, £fc6 

[0114] ^i^m<D^^mmnktmitmmm^i5 

0. 0 0 1~5 0S»gi5, JfSKIiO. 01~20I 

^tCff* L<«0. 1 ~ 1 5a*gpTi&S. 30 
*&Stt<t-&f5©S2£»#o. 0 0 1 81;g|$*?iT*te. 
p e b *tro^W3S«*{tufctfr 

#PW84*^^->»«©56*»«!lSa**««T"rs«lRl 
tf«*0, £fc5 Oa»a$£i©;L££:. U->*7.h©^fctt 

fc, K*iftfllQE£ftf2, K#«tt££*»I&*fctt7 
**'JpT«Ftt»Bl 0 0«««SfcO. ant, 0. 1- 
7 0fi»gp, ffSKttO. 5~5 0fiftgB. «f»c»S 
b<«0. 5-2 OBftffi-V&S. ftJgj&ftdQB&fttf 
0. ia«3B*»Ttt, ®7t(CJ;oT^^$tl€.^©S 40 
aW^tt < ft 0 , WWi K J: *fl3«ft S 3 ■& 
■ <ft*«lft*'*0, *fc7'om««*«AS£. 

«FKi^*A***i;^-r<tt*#aifti*«s6*. $<=>(;:. 

M«ra<!>E.dSa. 7;U# U T>I*tt«tK 1 0 0 aftgBS 
fcO.aflf, 5-1 5 0aS3$. «F£L-<tt5~ 1 0 0 

ass?. »t»sKU5-5oii»Tf*«. »mm 

->O»«<S**U^-r<«t4«l^*«*0. £fcl50 
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z&vm&mzm-rt. ffjKit [1-13 s&m 
m&mte;®> 0 . 001-50 aage. m»em o . 1 
~7o a»a$. &£tfttMMUte*WK 10011 

§15. £fcte [1-2] d£*tt£ttft&tt 0 . 0 0 1- 

50 ass?. tt»AMo. i~7oa*a5. 7;p#in>r 

ftttttB 1 0 0 fijtffi^J: Z/««IHffffl 5-15011 
»T?*0, $Sl::#*L<tt. (1-3) dSftttStt 

0 . 01 — 20 a»gp. mmmm o . 5 - 5 0 a 

Sff. «J:tfS«ittS$#4itlll 0 Otlffi, £fctt 

C1-4] *«awiaittfl:*fto. oi~2oaftsc. 
mmi&mo. 5~5oa«i$. 7)vt>v»im\±mmi 0 

0a*ffl5^«k^»»ttl9Sl5~ 1 0 Oliat-feO, ft 
CjfFiKB, [1-5] £tt*JI£ttfr&4feO. 1~ 

1 5a*gc. MMf&mo. 5~2oaftgi5. &&zmm 
1 0 oasgp. *fc« c 1 - 6 d ^« 
**tt{b^»o. 1 - 1 5 a«g&, mmi&m 0 . 5-2 
0 a»g&. 7;^ u pj»tt»K 1 0 0 aggM3«t 

fflMH>l 5-50 a«gBT-&3, 
[0 115] ^IC. m2^Bjro^^^g5«:»^tt1S8gM 

u?i*tt«fjBi 0 oaaap^fco. ant. 0. ooi- 
5 oasgc. » *L<«o. 0 1~2 oaaa*. »k» 
g l < « 0 . 1-15 aagisT&s. ^as*tt»tt^^- 

b £T'<Dmm&mt tfc t ^©siwosei&ftuwja*^^ 
^->«?ttos*«nMaft**«ffiT-r 0. $fc 

«©*ft**b^>-r<«:S«l^3&«»4. Sfc. ^J^^J 

©ia-&*«, 7)iii u 1 0 0 asassfc 0 , 

as. 0. i~7 oass?. $f*t<«o. 5-5 oa 

MSP. W(C»*L<«0. 5-2 0a*g&T?&£„ 

fiKSij©E^»^o. iaagc*«T«, mmz&^Tw* 

*aifc±iB$1i-Ji<3&:*«l6]d**0, ^fc7 0a»g|5$: 

ooa*gp^fco. a*. 5~9 5a«a5. »^l<(4 

15-85 a*gp\ <f#lC» S L < \t 2 0 - 7 5 aggPT 

T. A^->©Kff^)H^Sr*L, J ^-r<^-5«[pl*tab 
0. Sfc9 5a*a5^j@x^.i. S^tt^teTT-SMfS] 

Wl'^Ti:, tfSKB. [2-1] MSMftJlttfl:d 
«0. 001~50aSgB. KJgfiKfflO. 1-7 on 

su. 7;u*uir»tt«n&i o oaa»*5«tt«(i«a5~ 

9 5attSBT&0. b<tt. [2-2] -g-^ 

sSt±£Stt<ft;£#) 0 . 0 1-20 a»SB. ^fl^fiK^J 0 . 5 

~5oasgB. T)vt>v BimvLmmi o ommm&&xs 
mmmi 5-8 5a«BT-<&o, #fc»^L<«. [2 
-3] $s*ttuittfl;^* 0 . i~i 5a*gG. mKfc 
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MO. 5~2 0a»8B, 7^*'J?I*tt«fJ|gl 0 Off 
«*«fctfSR«*!l2 0-7 5llSg|5T-*^.„ 

[oi i6] $%i?£w<D#i;m®i&mm\i®mm.f$.M& 

K&DT. tt&flfc(|i!lttai. ^ffiStt^J, 

7>^EX7> MJ^fJI/7 5>, MJXf^75>. h 
'jyntfJl/75 >, FU7'f^7 5>, 7X'J>, N- 
/^;l/7-U> % N, N-i?^^;i/7— >J X 2-^?- 

;u7xu>> 3-*3Mi/7xu>. 4 -y^;i/7- u 

4 -X h07X'J >, 1 -^-75 L ;P7 5 >. 2-^" 
7f^7S>, y*7iz;i.75X IfU>v7S>, 
fh7^fl/>y75>, A+Wfl/>y7S>, tf 

^ > /-;U. 4-/fJh2-7i-JKS^/-l 5=- 
7^>yy— JU> tf'Jv J >, 4- 
I^l/f'JyX 1 -y^;!/- 4 -7iz;HfU 
2- ( 1 -if^7Dt!;i/) tTU-^>. -a^>if75 
b\ y'<>^M7S>, Ba»»'JJi?7 7 5>. 4, 
4' -y*7S y y^i-f/^y, 4, 4' -y*7S7 
y7i^;H-TJK 4, 4' -y7S;^/'/7iy 
>. 4, 4' -y'75 7 y7i"^7S >, 2, 2 - t* 
X (4-7S/7iz;H 7"d;0. 2- (3-757 
7i^W - 2- (4-7=/7x-JH 7D/1>, 2 

- (4-7S7 7iz;H -2- (3-hFD + -/7i 
XJl>) "/d/O, 2- (4-7S/7x'W -2- 

(4-kHD^>7irJW 7D/t>, i, 4-fc'X 

[l- (4 - 75 y 7x~;u) - 1 -y^x^ju] ^ 

>if>> 1, 3 -t*7. [1- (4-75;7i^) - 

(2-tHD^yIW) -4-hFn + y-2, 2, 
6, 6-T-h7^^;Hf^US?>a«l^*, #'J { [6 

- (1, 1, 3, 3 - fh^^f^fW -f 5 y - 

1, 3, 5-hU7v>-2, 4-v?-f;l/] [(2, 

2, 6, 6-f S7^fJP-4-tXiJy-f;i/) < 5 

y] ^•tf-y^u-v [ (2, 2, 6, 6-5=-h^ y^;u 
s?-f;w -rsy] } . 2- (3, 5-v- 

t - Z?3-)\> -4-th'D^y^> jl/) - 2 - n - 7*^ 

^■?u>it'7, (i, 2, 2, 6, 6-^^y^- 



(16) 

.70 

•J£**l»a©5%. 4#l~4, 4' -y75/y7iz 
ct*<T*4. R&ffiftlttaiQE^att. ^©asi. ^ 
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JPO and NCI PI are not responsible for any 
damages caused by the use. of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] (A) Are a basic compound containing a nitrogen atom and the exposure of a radiation 
generates a sulfonic group and/or a carboxyl group. The compound which falls basicity or serves 
as neutrality, the radiation-sensitive acid formation agent which forms an acid by the exposure 
of the (B) radiation, It is alkali insoluble or alkali poorly soluble resin protected by the list with (C) 
(b) acid dissociation nature machine. The resin which serves as alkali fusibility when this acid 
dissociation nature machine dissociates, or (b) alkali fusibility resin, And it has the property 
which controls the alkali solubility of this alkali fusibility resin. The positive type radiation- 
sensitive resin constituent characterized by containing the compound which discovers the 
operation which is decomposed under existence of an acid, and falls or disappears the 
effectiveness which controls the alkali solubility of this alkali fusibility resin, or promotes the 
alkali solubility of this alkali fusibility resin. 

[Claim 2] (A) The compound which is a basic compound containing a nitrogen atom, generates a 
sulfonic group and/or a carboxyl group by the exposure of a radiation, and falls basicity, or 
serves as neutrality, the radiation-sensitive acid formation agent which forms an acid by the 
exposure of the (B) radiation, (D) alkali fusibility resin, the negative-mold radiation-sensitive 
resin constituent which are characterized by to contain the compound which can construct a 
bridge over a list in said alkali fusibility resin under existence of the ( E) acid. 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radiation-sensitive resin constituent of the 
positive type suitable as a useful resist for micro processing using the various radiations like far 
ultraviolet rays, such as an excimer laser, or a negative mold especially in more detail about a 
radiation— sensitive resin constituent- 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an 
integrated circuit device, in order to obtain a higher degree of integration, detailed-ization of the 
processing size in lithography is progressing, and the technique which can perform micro 
processing 0.5 micrometers or less with sufficient repeatability is needed in recent years. 
Therefore, although it is required to form a pattern 0.5 micrometers or less with a sufficient 
precision also in the resist used for micro processing, it is very difficult to form a detailed 
pattern 0.5 micrometers or less with high precision by the approach using a conventional visible 
ray (wavelength of 700-400nm) or a conventional near ultraviolet ray (wavelength of 400- 
300nm). Then, use of the radiation of short wavelength (wavelength of 300nm or less) is 
considered more wholeheartedly. Although charged-particle lines, such as far ultraviolet rays 
represented by the bright line spectrum (wavelength of 254nm) of a mercury-vapor lamp, the KrF 
excimer laser (wavelength of 248nm), etc., and X-rays, such as a synchrotron radiation line, an 
electron ray, etc. can be mentioned as a radiation of such short wavelength, the lithography 
which uses an excimer laser especially among these attracts attention as a "trump card" of 
micro processing from the reasons of the high power, an efficient property, etc. For this reason, 
to be able to form a detailed pattern 0.5 micrometers or less with sufficient repeatability with 
high sensitivity and high resolution with an excimer laser is needed also about the resist used for 
lithography. And as a resist suitable for far ultraviolet rays, such as an excimer laser, a 
"chemistry magnification mold resist" is proposed and attention is attracted, the combination of 
the resin which this resist used the radiation-sensitive acid formation agent which forms an acid 
by the exposure of a radiation, raises the sensibility of a resist by the catalysis of that acid, and 
was protected by JP.59-45439.A by t-butyl or the t-butoxycarbonyl group, and a radiation- 
sensitive acid formation agent — moreover, the combination of the resin protected by the silyl 
radical and a radiation-sensitive acid formation agent is indicated by JP,60-52845,A, 
respectively. Moreover, many reports are made about chemistry magnification mold resists, such 
as a resist (JP,2~25850,A) which, in addition to this, uses the resin containing an acetal radical. 
Although heating after the exposure of a radiation (Post Exposure Bake; henceforth "PEB") is 
generally performed in these chemistry magnification mold resists in order to make more 
effective the catalysis of the acid formed of the exposure of a radiation When the time amount 
from the exposure of a radiation to PEB became to some extent long, the line breadth of a 
pattern was changed, or phenomena, like a pattern configuration is distorted were caused, and 
there was a problem from fields, such as the stability of a resist 
[0003] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering the radiation- 
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sensitive resin constituent of the positive type which does not cause problems (Post Exposure 
Delay; henceforth "PED"), such as change of the pattern line breadth by the merits and demerits 
of the time amount from the exposure of a radiation to PEB, and distortion of a pattern 
configuration, and is excellent in stability, and is excellent in a pattern configuration, or a 
negative mold. 
[0004] 

[Means for Solving the Problem] According to this invention, said technical problem is a basic 
compound which contains (A) nitrogen atom in the 1st The exposure of a radiation (it is 
hereafter called "exposure".) The compound which generates a sulfonic group and/or a carboxyl 
group, and falls basicity, or serves as neutrality (it is hereafter called a "nitrogen-containing 
basicity compound".) The radiation-sensitive acid formation agent which forms an acid by (B) 
exposure (it is hereafter called a "acid formation agent".) It is alkali insoluble or alkali poorly 
soluble resin protected by the list with (C) (b) acid dissociation nature machine. Resin which 
serves as alkali fusibility when this acid dissociation nature machine dissociates (it is hereafter 
called "acid dissociation nature machine content resin" ) Or it has the property which controls 
the alkali solubility of (b) alkali fusibility resin and this alkali fusibility resin. The compound which 
discovers the operation which is decomposed under existence of an acid, and falls or disappears 
the effectiveness which controls the alkali solubility of this alkali fusibility resin, or promotes the 
alkali solubility of this alkali fusibility resin (it is hereafter called a "dissolution control agent" ) 
the positive type radiation-sensitive resin constituent (henceforth "the 1st invention") 
characterized by containing — be alike is attained. 

[0005] the negative-mold radiation-sensitive resin constituent (henceforth "the 2nd invention") 
characterized by for said technical problem to contain the compound (henceforth a "cross 
linking agent") with which a bridge is constructed over the 2nd in (A) nitrogen-containing 
basicity compound, (B) acid formation agent and (D) alkali fusibility resin, and it can construct a 
bridge over a list in said alkali fusibility resin under existence of the (E) acid according to this 
invention — it is attained that it is alike. 

[0006] Hereafter, although this invention is explained to a detail, thereby, the purpose, the 
configuration, and effectiveness of this invention will become clear. 

[0007] The 1st invention of a nitrogen-containing basicity compound and the 2nd invention can 
be characterized by the point which blends a nitrogen-containing basicity compound, and, 
thereby, can obtain the radiation-sensitive resin constituent of the positive type excellent in the 
stability especially over PED, or a negative mold. The onium salt expressed with the sulfonate or 
carboxylate expressed with the following general formula (1), for example, and the following 
general formula (2) as such a nitrogen-containing basicity compound can be mentioned 
[0008] 
[Formula 1] 

CRM]— M— [R] ... ( 1 ) 

[0009] In [general formula (1), [RN] shows the univalent basic compound residue containing at 
least one nitrogen atom, [A] shows -S02-0- or -CO-O- and [R] shows a permutation, an 
unsubstituted alkyl group, a permutation, or an unsubstituted aryl group ] 
[0010] 
[Formula 2] 

CR N )— [A]"CX]+ ... (2) 

[0011] In [general formula (2), in [RN], example and [A]- shows S02-0- or CO-O- and example 
and [X]+ shows an iodonium cation, a sulfonium cation, a phosphonium cation, a diazonium 
cation, a pyrylium cation, a thio pyrylium cation, or an ammonium cation for the univalent basic 
compound residue containing at least one nitrogen atom. ] 

The onium salt hereafter expressed with the sulfonate or carboxylate expressed with a general 
formula (1), and a general formula (2) is explained concretely. 

[0012] It sets to a general formula (1) and is [RN]. If it carries out For example, the aliphatic 
compound which has a permutation or an unsubstituted amino group (it is hereafter called a 
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"nitrogen-containing aliphatic compound".) Residue; the heterocyclic compound which contains 
at least one nitrogen atom in a ring (it is hereafter called a "nitrogen-containing heterocyclic 
compound".) Residue; the aromatic compound which has either [ one or more ] a permutation or 
the unsubstituted amino group, the residue of said nitrogen-containing aliphatic compound or the 
residue of a nitrogen-containing heterocyclic compound (it is hereafter called a "nitrogen- 
containing aromatic compound".) Basic compound residue, such as residue, etc. can be 
mentioned. The alkylamine, dialkyl amine, or alkylamine whose carbon numbers of each alkyl 
group are 1-20 as a nitrogen-containing aliphatic compound, for example; the carbon number of 
each cycloalkyl radical can mention a cycloalkyl amine, JISHIKURO alkylamine, or tricyclo 
alkylamine etc. which is 1-20. As a nitrogen-containing heterocyclic compound, for example 
Ethyleneimine, a piperazine, Triethylenediamine (1 and 4-diazabicyclo [2.2.2] octane), A pyrrole, a 
pyrazole, an imidazole, oxazole, a thiazole, Thiadiazole, pyridaztne, a pyrimidine, pyrazine, oxazine, 
Morpholine, triazine, Indore, an oxy-indole, an iso indole, Indolizine, indazole, benzimidazole 
benzothiazole, Benzofurazan, a pudding, a quinoline, an isoquinoline, SHINORIN, quinazoline, kino 
oxazoline, an acridine, a carbazole, carboline, benzoquinoline, acridones, etc. these permutation 
derivatives, etc. can be mentioned. Moreover, as an aromatic compound in a nitrogen-containing 
aromatic compound, benzene, naphthalene, an anthracene, ASENAFUTAREN, an acenaphthene, a 
fluorene, anthraquinone, phenanthrene, a coumarin, benzopyran, a FENO xanthin flavan, a pyrene, 
a benzoanthracene, benzochrysenes, etc. these permutation derivatives, etc. can be mentioned, 
for example. As a permutation amino group in a nitrogen-containing aliphatic compound or a 
nitrogen-containing aromatic compound, an alkylamino radical, a dialkylamino radical, the aralkyl 
amino group, a diaralkylamino group, an arylamino radical, the diaryl amino group, a sulfoamino 
radical, etc. can be mentioned, for example. As said alkylamino radical, the carbon number of 
alkyl groups, such as a methylamino radical, an ethylamino radical, n-propylamino radical, an 
isopropylamino radical, n-butylamino radical, the isobutyl amino group, a sec-butylamino radical, 
t-butylamino radical, n-pentylamino radical, n-hexylamino radical, and a cyclohexylamino radical, 
can mention the radical which are 1-6, for example. As said dialkylamino radical, for example 
Moreover, a dimethylamino radical, A diethylamino radical, a G n-propylamino radical, a 
diisopropylamino radical, A G n-butylamino radical, the diisobutyl amino group, a G sec- 
butylamino radical, A G t-butylamino radical, a G n-pentylamino radical, a G n-hexylamino 
radical, A dicyclohexylamino radical, a methylethylamino radical, a methyl-n-propylamino radical, 
A methyl isopropylamino radical, a methyl-n-butylamino radical, the methyl isobutyl amino group, 
A methyl-sec-butylamino radical, a methyl-t-butylamino radical, a methyl-n-pentylamino radical, 
A methyl-n-hexylamino radical, the methylcyclohexyl amino group, an ethyl-n-propylamino 
radical, An ethyl isopropylamino radical, an ethyl-n-butylamino radical, the ethyl isobutyl amino 
group, The carbon number of each alkyl group, such as an ethyl-sec-butylamino radical, an 
ethyl-t-butylamino radical, an ethyl-n-pentylamino radical, an ethyl-n-hexylamino radical, and an 
ethyl cyclohexylamino radical, can mention the radical which are 1-6. Moreover, as said aralkyl 
amino group, the radical which permuted the alkyl group of the carbon numbers 1-6, such as a 
benzylamino radical, the amino group (diphenyl methyl), an amino group (triphenylmethyl), an 
amino group (methylphenyl methyl), an amino group (dimethyl phenylmethyl), an amino group 
(naphthyl methyl), and an amino group (phenyl cyclohexyl), by the aryl group of carbon numbers 
6-16, for example can be mentioned. Moreover, as said diaralkylamino group, the radical which 
permuted the alkyl group of the carbon numbers 1-6, such as a dibenzylamino radical, a JI 
(diphenyl methyl) amino group, a JI (triphenylmethyl) amino group, a JI (methylphenyl methyl) 
amino group, and a JI (dimethyl phenylmethyl) amino group, by each aryl group of carbon 
numbers 6-16, for example can be mentioned. Moreover, as said arylamino radical, the carbon 
number of aryl groups, such as a phenylamino radical, a naphthyl amino group, an 
ASENAFUTARE nil amino group, and pyrenyl amino, can mention the radical of 6-16 etc., for 
example. Moreover, as said diaryl amino group, the carbon number of each aryl group, such as a 
diphenylamino radical, a dinaphthylamino radical, a JIASENAFUTARE nil amino group, JIPIRE nil 
amino, and a phenyl naphthyl amino group, can mention the radical which are 6-16, for example. 
Moreover, as said sulfoamino radical, a benzene sulfoamino radical, p-toluene sulfoamino radical, 
a naphthalene sulfoamino radical, a pyrene sulfoamino radical, etc. can be mentioned, for 
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example. As an example of such a nitrogen-containing aromatic compound An aniline, N.N- 
dimethylaniline, N-phenylaniline, N-phenyl-N-methylaniline, 1-aminonaphthalene, 2- 
aminonaphthalene, N-phenylamino naphthalene, 1 -amino anthracene, 1 -amino pyrene, a 7- 
amino-4-methyl coumarin, A 2-amino-3-BUROMO fluorene, 9-dimethylamino phenanthrene, 1- 
aminoanthraquinone, 6-amino -5, 6-benzocoumarin, amino benzophenone, N-tosyl aniline, N, and 
N-diphenyl sulfo aniline, N-naphthalene sulfo aniline, N-benzyl aniline, etc. can be mentioned. 
Desirable compounds are an aniline, N.N-dimethylaniline, N-phenylaniline, N-phenylamino 
naphthalene, and N-tosyl aniline among these nitrogen-containing aromatic compounds. 
[0013] Next, it sets to a general formula (1) and is [R]. If it carries out, the alkyl group of carbon 
numbers 1-25, the aryl groups of carbon numbers 6-16, or those derivatives can be mentioned, 
for example. [R] ** — as a desirable alkyl group inside For example, a methyl group, an ethyl 
group, n-propyl group, an isopropyl group, n-butyl, An isobutyl radical, sec-butyl, t-butyl, n- 
pentyl radical, n-hexyl group, a 2-ethylhexyl radical, a cyclohexyl radical, an octyl radical, n-decyl 
group, n-dodecyl, etc. can be mentioned. As a desirable aryl group For example, benzene, 
naphthalene, an anthracene, ASENAFUTAREN, an acenaphthene, The radical originating in a 
fluorene, anthraquinone, phenanthrene, a coumarin, benzopyran, a FENO xanthin flavan, a pyrene, 
benzoANTOSEN, a benzochrysene, etc. can be mentioned. 

[0014] furthermore, a general formula (2) — setting — [RN] ****** — [RN] The same radical 
can be mentioned. [ in / for example / a general formula (1) ] As an example of an onium salt 
expressed with a general formula (2), the compound expressed with following type (3) - (32) can 
be mentioned. 



[0015] 
[Formula 



3] 




[0016] 
[Formula 



4] 




(4) 



[0017] 
[Formula 



5] 




• • - (5) 



[0018] 
[Formula 6] 




(6) 



[0019] 
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pi fc 

[Formula 7] 

? C 2 H 5 



• • '■ (7) 



[0020] 
[Formula 8] 

Hg^O ^ •••<•> 



HO 



[0021] 
[Formula 9] 

CHo 



H0-H^>-S + NH * • • (9) 

so 8 



CH 3 



[0022] 
[Formula 10] 

H3C CH 3 



[0023] 
[Formula 11] 



JO 

i„ 2 w 



[0024] 
[Formula 12] 



i 

CHo 



[0025] 
[Formula 13] 
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CH S 

CH = CH 2 

[0026] 

[Formula 14] 



[0027] 

[Formula 15] 
0 

<§>-C-CH_-S + 



C 2 H 5 



♦ • • (13) 




(1 4) 



(15) 



[0028] 

[Formula 16] 

CH 8 

Ho^o>-s+ cor 



C0 5 



CH 3 

[0029] 

[Formula 17] 

6 



co 2 



oCbj 

sol 



[0030] 

[Formula 18] 



' ' CI 6) 



(17) 



(18) 



[0031] 

[Formula 19] 

cgr S03 ~ 



• • (19) 
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[0032] 

[Formula 20] 

<gH§> ©or 803 - cio3 

[0033] 

[Formula 21] 



[0034] 

[Formula 22] 



C^-I 1 "*®-^ NH -..(2 2) 

[0035] 

[Formula 23] 

NH 2 

V-O-ii-CHcA @^" S ° 8 •■•<!») 
[0036] 

[Formula 24] 

c> + ©^r sor •••<«*> 

[0037] 

[Formula 25] 

CH 3 

HO— <g>-I + -CH 3 H3C-N-CCH 2 ) 2 S03" ■•■ (2 5) 

[0038] 

[Formula 26] 



H 8 C 



HD 



_^-l+-C_, (JS • • • (2 6) 



H 3 C' ^C0 2 
[0039] 

[Formula 27] 

HO-^-I^CHz-^ ft ..-(27) 

^C0 2 

[0040] 

[Formula 28] 

CO 

HO^O>~ ltcH 2-<0> @^ 



2 



• • (2 8) 
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[0041] 

[Formula 29] 



[0042] 

[Formula 30] 

0 coj 



■ • (3 0) 



[0043] 

[Formula 31] 
0 

<©^S-CH 2 -l + -C 2 H 5 •••(31) 



[0044] 

[Formula 32] 



(3 2) 



{0 2 



COo 



[0045] The nitrogen-containing basicity compound expressed with a general formula CD which 
was described above, or (2) is [RN] which is a radical except one hydrogen atom in basic 
compounds, such as said nitrogen-containing aliphatic compound, a nitrogen-containing 
heterocyclic compound, and a nitrogen-containing aromatic compound. The raw material 
compound which can form a radical can be used and it can compound according to conventional 
methods, such as an esteriflcation reaction or an ion exchange reaction. A desirable compound is 
an onium salt expressed with a general formula (2) among these nitrogen-containing basicity 
compounds. 

[0046] Although the acid formation agent used in an acid formation agent the 1st invention and 
the 2nd I invention is a compound which forms an acid by exposure, when it contains a nitrogen 
atom, the compound in which basicity is shown in itself is not contained in this acid formation 
agent. As such an acid formation agent, an onium salt, a halo alkyl group content compound a 
quinone d.az.de compound, a sulfone compound, a nitrobenzyl compound, a sulfonate compound 
etc. can be mentioned, for example. The compound shown below can be mentioned as an 
example of an acid formation agent. 

Onium salt As an onium salt iodonium salt, sulfonium salt, phosphonium salt diazonium salt etc 
can be ment.or.ed for example. A desirable onium salt is a compound expressed with the 
following type (33) or (34). 
[0047] 
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[Formula 33] 

R2 



X" —-(33) 



[0048] even when R1, R2, and R3 are the same to mutual in [type (33) — you may differ — a 
hydrogen atom, the amino group, a nitro group, a cyano group, the alkyl group of carbon numbers 
1-4, or the alkoxyl group of carbon numbers 1-4 — being shown — X — SbF6, AsF6, PF6, BF4, 
and CF3 — C02, CI04, CF3S03, and [0049] 
[Formula 34] 

?°3 f * 7 S0 S ^ S °3 




[0050] ( — here, R4 shows a hydrogen atom, the alkyl group of carbon numbers 1-4, or the 
alkoxyl group of carbon numbers 1-4, R5 and R6 may be the same to mutual, or you may differ, 
the alkoxyl group of carbon numbers 1-4 is shown, and R7 shows a hydrogen atom, the alkyl 
group of carbon numbers 1-4, or the alkoxyl group of carbon numbers 1-4.) — it is shown. ] 
[0051] 
[Formula 35] 
R 1 R 2 

I 4 HO • • • (34) 

r 

[0052] In [type (34), R1, R2, and X are synonymous with a formula (33). ] 

Halo alkyl-group content compound: As a halo alkyl group content compound, a halo alkyl group 
content hydrocarbon system compound, a halo alkyl group content heterocyclic compound, etc. 
can be mentioned, for example. A desirable halo alkyl group content compound is a compound 
expressed with the following type (35) or (36). 
[0053] 
[Formula 36] 

NOT •••(35) 
R* 

[0054] In [type (35), each X1 may be the same to mutual, or you may differ, a chlorine atom or a 
bromine atom is shown, and R8 shows a TORIKURORO methyl group, a phenyl group, a 
methoxypheny radical, a naphthyl group, or a methoxy naphthyl group. ] 
[0055] 

[Formula 37] 



R 10 -C-C(Xl)3 



• • • (3 6) 



[0056] In [type (36), each X1 may be the same to mutual, or may differ, shows a chlorine atom or 
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a bromine atom, it may be the same to mutual, or may differ, and shows a hydrogen atom, a 
halogen atom, a methyl group, a methoxy group, or a hydroxyl group. ] [ of R9, R10, and R1 1 ] 
Quinone-diazide compound: As a quinone diazide compound, a diazo benzoquinone compound, a 
diazo naphthoquinone compound, etc. can be mentioned, for example. A desirable quinone diazide 
compound is a compound expressed with the following type (37), (38), (39), or (40) 
[0057] 

[Formula 38] 
0 




(3 7) 



[0058] 

[Formula 39] 



C1-S0 2 -OFJ • • • (3 8) 



[0059] 

[Formula 40] 



•••(39) 



[0060] Setting at a [ceremony (39), R12 is -CH2-, -C(CH3)2- -CO-, or -S02. - A radical is 

shown, and a is the integer of 1-6, b is the integer of 0-5, and it is a+b=1~6 ] 

[0061] 

[Formula 41] 



6 



13 



Pip. 
6 




(4 0) 



[0062] In [type (40), R13 shows a hydrogen atom or a methyl group, and R14 shows -CH2-, -C 
(CH3)2- -CO- or -S02-, and c is the integer of 1-6, d is the integer of 0-5, and it is c+d=1-6. ] 

Sulfone compound: As a sulfone compound, a beta-keto sulfone compound, beta-sulfonyl sulfone 
compound, etc. can be mentioned, for example. A desirable sulfone compound is a compound 
expressed with the following type (41). 
[0063] 

[Formula 42] 

[0064] In [type (41), Y shows -CO- or -S02- R15, R16, R17, and R18 may be the same to 
mutual, or you may differ, the alkyl group of a halogen atom or carbon numbers 1-4 is shown and 
e is the integer of 0-3. ] 

Nitrobenzyl compound: As a nitrobenzyl compound, a nitrobenzyl sulfonate compound, a dinitro 
benzyl sulfonate compound, etc. can be mentioned, for example. A desirable compound is a 
compound shown by the following formula (42) 
[0065] 
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[Formula 43] 

CN0 2 ) f 

-CH-0S0 2 -R 21 ' * • C 4 2 ) 

[0066] In [type (42), R19 shows the alkyl group of carbon numbers 1-4, R20 shows a hydrogen 
atom or a methyl group, and R21 is [0067]. 
[Formula 44] 

R 23 

R22 j 

R24 

[0068] ( — here, R22 shows a hydrogen atom or a methyl group, and R23 and R24 may be the 
same to mutual, or may differ from each other, and show the alkoxyl group of carbon numbers 1- 
4.) — it is shown and f is the integer of 1-3. ] 

Sulfonate compound: As a sulfonate compound, an alkyl sulfonate, a halo alkyl sulfonate, an aryl 
sulfonate, an imino sulfonate, an imide sulfonate, etc. can be mentioned, for example. A desirable 
sulfonate compound is a compound expressed with the following type (43), (44), (45), (46), (47), 
(48), or (49). 
[0069] 

[Formula 45] 

R 25 o R 2T R 26 
^g^C-C-0S0 2 -H(g^ ■ • • C4 3) 

[0070] In [type (43), R25 and R26 may be the same to mutual, or you may differ, and a hydrogen 
atom or the alkyl group of carbon numbers 1-4 is shown, and R27 and R28 may be the same to 
mutual, or may differ from each other, and show a hydrogen atom, the alkyl group of carbon 
numbers 1-4, or the aryl group of carbon numbers 6-20. ] 
[0071] 

[Formula 46] 




<K — 
.31 ••■<") 



'3 " 

[0072] In [type (44), R29 shows a hydrogen atom or the alkyl group of carbon numbers 1-4, and 
R30 and R31 may be the same to mutual, or may differ from each other, and show the 
configuration unit of the ring which showed the alkyl group of carbon numbers 1-4, or the aryl 
group of carbon numbers 6-20, or was combined and was formed mutually. ] 
[0073] 

[Formula 47] 

^-(0S0 2 CZ S ) 3 • • • (45) 

[0074] In [type (45), Z shows a hydrogen atom, a fluorine atom, or a chlorine atom. ] 

[0075] 

[Formula 48] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/07/16 



JP.07-333851.A [DETAILED DESCRIPTION] 

o 

II 

K-0-S0 2 ^> ... (4 6) 

II 3 
0 

[0076] 
[Formula 49] 
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if 



- (4 7) 



• • (4 8) 



[0077] 

[Formula 50] 
0 

ij 

II 
0 

[0078] 
[Formula 51] 

0 

H II 

Jk EL / H -°- S °2- CP 3 (4 9) 

^ c n \ c / 

H II 
0 



[0079] Among these acid formation agents, a desirable compound is an onium salt in the 1st 
invention, and is a halo alkyl group content compound in the 2nd invention. 

[0080] Acid dissociation nature machine content resin, next the acid dissociation nature machine 
content resin used in the 1st invention (component (C) (**)) The resin containing one or more 
sorts of acid funct.onal groups, such as a phenolic hydroxyl group and a carboxyl group For 
example, as itself which permuted the hydrogen atom of the acid functional group in the alkali 
fusibility resin which has the repeating unit expressed with formula (46) - (49) mentioned later 
with one or more sorts of acid dissociation nature machines which can be dissociated under 
existence of an acid, it is alkali insoluble or alkali poorly soluble resin. When the film which used 
only ac.d-d.ssoc.at.on nature machine content resin instead of the resist film concerned is 
developed under the alkali development conditions adopted in case a resist pattern is formed 
from the resist film formed using the radiation-sensitive resin constituent containing acid- 
dissociation nature machine content resin with "the alkali insolubility or the alkali poor solubility" 
said here, the property which remains after 50% or more of the initial thickness of the film 
concerned developing negatives means. As said acid dissociation nature machine, a permutation 
methyl group 1 -permutation ethyl group, 1-branching alkyl group, a silyl radical, a gel mill radical 
an alkoxy carbonyl group, an acyl group, a ring type acid dissociation nature machine, etc can be 
mentioned for example. As said permutation methyl group, for example A methoxymethyl radical 
a methyl thiomethyl radical, An ethoxy methyl group, an ethyl thiomethyl radical a 
methoxye^oxymethyl radical, A benzyloxymethyl radical, a benzyl thiomethyl radical, a phenacyl 
radical, a BUROMO phenacyl radical. A methoxy phenacyl radical, a methylthio phenacyl radical 
alpha-methyl phenacyl radical. A cyclopropyl methyl radical, benzyl, a diphenyl methyl group a ' 
triphenylmethyl radical. BUROMO benzyl, a nitrobenzyl radical, a methoxybenzyl radical. ' 
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methylthio benzyl. An ethoxybenzyl radical, ethyl thio benzyl, a piperonyl radical, a methoxy 
carbonylmethyl radical, An ethoxy carbonylmethyl radical, an n-propoxy carbonylmethyl radical, 
an isopropoxy carbonylmethyl radical, an n-butoxy carbonylmethyl radical, a t-butoxy 
carbonylmethyl radical, etc. can be mentioned. As said 1 -permutation ethyl group, for example 1- 
methoxy ethyl group, 1 -methylthio ethyl group, 1 and 1-dimethoxy ethyl group, 1-ethoxyethyl 
radical, 1 -ethyl thio ethyl group, 1 and 1-diethoxy ethyl group, 1-phenoxy ethyl group, 1- 
phenylthio ethyl group, 1 and 1 -JIFENOKISHI ethyl group, a 1-benzyloxy ethyl group, 1 -benzyl 
thio ethyl group, 1-cyclo propylethyl radical, 1-phenylethyl radical, 1, and 1-diphenyl ethyl group, 
1 -methoxy carbonylethyl radical, a 1 -ethoxy carbonylethyl radical, a 1 -n-propoxy carbonylethyl 
radical, 1 -isopropoxy carbonylethyl radical, a 1 -n-butoxy carbonylethyl radical, a 1 -t-butoxy 
carbonylethyl radical, etc. can be mentioned. As said 1 -branching alkyl group, isopropyl group, 
sec-butyl, t-butyl, 1, and 1 -dimethyl propyl group. 1 -methylbutyl radical, 1, and 1 -dimethyl butyl 
etc. can be mentioned, for example. As said silyl radical, a tri methyl silyl radical, an ethyl 
dimethylsilyl radical, a methyl diethyl silyl radical, a triethyl silyl radical, an isopropyl dimethylsilyl 
radical, a methyl diisopropyl silyl radical, a triisopropyl silyl radical, t-butyldimethylsilyl radical, a 
methyl-di-t-butylsilyl radical, a tree t-butylsilyl radical, a phenyl dimethylsilyl radical, a methyl 
diphenyl silyl radical, a triphenyl silyl radical, etc. can be mentioned, for example. As said gel mill 
radical, a trimethyl gel mill radical, an ethyl dimethyl gel mill radical, a methyl diethyl gel mill 
radical, a triethyl gel mill radical, an isopropyl dimethyl gel mill radical, a methyl diisopropyl gel mill 
radical, a triisopropyl gel mill radical, t-buthyldi methyl gel mill radical, a MECHIRUJI-t-butyl gel 
mill radical, a tree t-butyl gel mill radical, a phenyl dimethyl gel mill radical, a methyl diphenyl gel 
mill radical, a triphenyl gel mill radical, etc. can be mentioned, for example. As said alkoxy 
carbonyl group, a methoxycarbonyl group, an ethoxycarbonyl radical, an isopropoxycarbonyl 
radical, a t-butoxycarbonyl group, etc. can be mentioned, for example. As said acyl group, for 
example An acetyl group, a propionyl radical, a butyryl radical. A hepta-noil radical, a hexa noil 
radical, a valeryl radical, a pivaloyl radical, an iso valeryl radical, A RAURI roil radical, a myristoyl 
radical] a PAL MITOIRU radical, a stearoyl radical. An oxalyl radical, a malonyl radical, a succinyl 
radical, a glutaryl radical, a horse mackerel POIRU radical, A PIPEROIRU radical, a SUBEROIRU 
radical, an azelaoyl radical, a SEBAKOIRU radical, an acryloyl radical, a PUROPIO roil radical, a 
methacryloyl radical, a KUROTO noil radical, and me — an oil radical — A MAREOIRU radical, a 
FUMAROIRU radical, a MESAKO noil radical, a KANHO roil radical, benzoyl, A phthloyl radical, an 
iso phthloyl radical, a tele phthloyl radical, a naphthoyl radical, A toluoyl radical, a hydronalium 
ATOROPOIRU radical, an ATOROPOIRU radical, a cinnamoyl radical, a furoyl radical, a TENOIRU 
radical, a nicotinoyl group, an isonicotinoyl group, a p-toluenesulfonyl group, a mesyl radical, etc. 
can be mentioned. As said ring type acid dissociation nature machine, cyclo propyl group, 
cyclopentylic group, cyclohexyl radical, cyclohexenyl group, 4-methoxy cyclohexyl radical, 
tetrahydropyranyl group, tetrahydrofuranyl radical, tetrahydro thio pyranyl radical, tetrahydro- 
thiofuranyl-group, 3-BUROMO tetrahydropyranyl group, 4-methoxy tetrahydropyranyl group, 4- 
methoxy tetrahydro thio pyranyl radical, S, and S-dioxide radical etc. can be mentioned, for 
example, t-butyl, benzyl, a t-butoxycarbonyl group, a t-butoxy carbonylmethyl radical, a 
tetrahydropyranyl group, a tetrahydrofuranyl radical, a tetrahydro thio pyranyl radical, and 
tetrahydro thiofuranyl group are desirable among these acid dissociation nature machines. 
[0081] Although the rate of installation of the acid dissociation nature machine in acid 
dissociation nature machine content resin (the number of the acid dissociation nature machines 
to the total number of the acid functional group in acid dissociation nature machine content 
resin and an acid dissociation nature machine comparatively) cannot generally be ******(ed) 
according to the class of an acid dissociation nature machine or alkali fusibility resin, it is 15 - 
100% still more preferably 10 to 100% preferably. Moreover, the polystyrene equivalent weight 
molecular weight (henceforth "Mw") measured with the gel permeation chromatography of acid 
dissociation nature machine content resin is 3,000-100,000 preferably [ it is desirable and ] to 
1,000-150,000. and a pan. Acid dissociation nature machine content resin can be manufactured 
according to the polymerization (**) of the monomer which can manufacture by introducing one 
or more sorts of acid dissociation nature machines into the alkali fusibility resin manufactured 
beforehand, for example, and has one or more sorts of acid dissociation nature machines, the 
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polycondensation (**) of the polycondensation component which has one or more sorts of acid 
dissociation nature machines, etc. Acid-dissociation nature machine content resin has the 
property which controls the alkali solubility of alkali fusibility resin again, it is decomposed under 
existence of an acid, and it has the operation which falls or disappears the effectiveness which 
controls the alkali solubility of this alkali fusibility resin, or promotes the alkali solubility of this 
alkali fusibility resin, and enters under the category of the dissolution control agent in component 
(C) (b) of the 1st invention. In the 1st invention, acid dissociation nature machine content resin 
is independent, or two or more sorts can be mixed and used for it 

[0082] The alkali fusibility resin used in the 1st invention (component (C) (**)) of alkali fusibility 
resin and the 2nd invention (component (D)) is resin meltable to an alkali developer which has 
one or more sorts of acid functional groups, such as the functional group which shows an alkali 
developer and compatibility, for example, a phenolic hydroxyl group, and a carboxyl group. The 
resin which has one or more sorts of repeating units expressed with following type (50) - (53), 
for example as alkali fusibility resin can be mentioned 
[0083] 

[Formula 52] 

R32 

— ff-CH-} - - ■ (5 0) 

(<_^„33 

[0084] [type (50) — setting — R32 — a hydrogen atom or a methyl group — being shown — 
R33 — a hydroxyl group, a carboxyl group, a -R34COOH radical, a -OR34COOH radical, or a - 
OCOR34COOH radical — {— however. R34 shows -(CH) g- and g is the integer of 1-4. } is 
shown. ] 
[0085] 
[Formula 53] 

R 32 

-(— C-CH 2 -}- ... (51) 

COOH 

[0086] In [type (51), R32 shows a hydrogen atom or a methyl erouo 1 
[0087] 

[Formula 54] 
H H 

V I I J 
HQ0C COOH 

[0088] 

[Formula 55] 

R 35 I 

• • • (5 3) 



[0089] In [type (53), R35, R36, R37, R38, and R39 may be the same to mutual, or may differ from 
each other, and show a hydrogen atom or the alkyl group of carbon numbers 1-4. ] 
Alkali fusibility resin can also have other repeating units further, as long as the generated resin is 
meltable to an alkali developer although you may consist of only these repeating units when it 
has the repeating unit expressed with said formula (50) - (52). As such other repeating units, for 
example Styrene, alpha-methyl styrene, A maleic anhydride, acrylonitrile (meta), croton nitrif 
mallein nitnl, Fumaronitrile, mesa KONNITORIRU, SHITORAKONNITORIRU, ITAKON nitril, 
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Acrylamide, a croton amide, a mallein amide, a fumaric amide, (Meta) The unit in which the 
polymerization nature double bond part of the monomer which has polymerization nature double 
bonds, such as mesa KONAMIDO, SHITORAKONAMIDO, an ITAKON amide, a vinyl aniline, 
vinylpyridine, vinyl-epsilon caprolactam, vinyl pyrrolidone, and a vinyl imidazole, cleft can be 
mentioned. Formula (50) The alkali fusibility resin which has the repeating unit expressed with - 
(52) can be manufactured by carrying out the polymerization (**) of the one or more sorts of the 
monomer corresponding to the repeating unit expressed for example, with each type with the 
monomer corresponding to a repeating unit besides the above by the case. According to the 
class of a monomer and reaction medium etc., these (**) polymerizations can select suitably a 
polymerization initiator or polymerization catalysts, such as a radical polymerization initiator, an 
anionic polymerization catalyst, a coordinated-anionic-polymerization catalyst, and a cationic 
polymerization catalyst, and can carry them out with proper polymerization methods, such as a 
bulk polymerization, solution polymerization, a precipitation polymerization, an emulsion 
polymerization, a suspension polymerization, and a massive-suspension polymerization. 
Moreover, although the alkali fusibility resin which has the repeating unit expressed with said 
formula (53) can also consist of only these repeating units, as long as the generated resin is 
meltable to an alkali developer, it can also have other repeating units further. Such alkali fusibility 
resin can be manufactured by carrying out the polycondensation (**) of one or more sorts of 
phenols corresponding to the repeating unit expressed with a formula (53), and one or more 
sorts of aldehydes with the polycondensation component which can form other repeating units 
by the case under existence of an acid catalyst and in a water medium or the mixed medium of 
water and a hydrophilic solvent Here, as said phenols, o-cresol, p-cresol, 2, 3-xylenol, 2, 4- 
xylenol, 2, 5-xylenol, 3, 4-xylenol, 3,5-xylenol, 2 and 3, a 5-trimethyl phenol, 3 and 4, a 5- 
trimethyl phenol, etc. can be mentioned, and formaldehyde, a trioxane, a paraformaldehyde, a 
benzaldehyde, an acetaldehyde, a propyl aldehyde, phenylacetaldehyde, etc. can be mentioned as 
said aldehydes, respectively, for example. Although the class of repeating unit besides the above 
contained by the case cannot generally prescribe the content of the repeating unit expressed 
with formula [ in alkali fusibility resin ] (50) - (53), it is 20 - 100-mol % preferably [ it is desirable 
and ] to 10 - 100-mol % and a pan. Although Mw of alkali fusibility resin changes according to the 
property of a request of a radiation-sensitive resin constituent, they are 3,000-100,000 
preferably [ it is desirable and ] to 1,000-150,000, and a pan. Alkali fusibility resin can also be 
used as a hydrogenation object, when it has a repeating unit containing a carbon-carbon 
unsaturated bond which is expressed with a formula (50), (53), etc. the carbon-carbon 
unsaturated bond by which the rate of hydrogenation in this case is contained in the repeating 
unit expressed with a formula (50), (53), etc. — usually — it is 40% or less still more preferably 
50% or less preferably 70% or less. When the rate of hydrogenation exceeds 70%, there is a 
possibility that the development property by the alkali developer of alkali fusibility resin may fall. 
In the 1 st invention and the 2nd invention, alkali fusibility resin is independent, or two or more 
sorts can be mixed and used for it. 

[0090] As a dissolution control agent used in dissolution control agent, next component [ of the 
1st invention ] (C) (**), the compound which introduced one or more sorts of substituents 
(henceforth an "acid dissociation nature substituent") which can be dissociated under existence 
of an acid can be mentioned, for example to acid functional groups, such as a phenolic hydroxyl 
group and a carboxyl group. The thing same as such an acid dissociation nature substituent as 
acid dissociation nature machines, such as the permutation methyl group stated, for example by 
the term of said acid dissociation nature machine content resin, 1 -permutation ethyl group, a 
silyl radical, 1 -branching alkyl group, a gel mill radical, an alkoxy carbonyl group, an acyl group, 
and a ring type acid dissociation nature machine, can be mentioned. Although a low molecular 
weight compound or a high molecular compound is sufficient as a dissolution control agent, it can 
mention the compound expressed with following formula (54) - (59) as an example of a low 
molecular weight compound. 
[0091] 

[Formula 56] 
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CR 4O 0) p 

fe) •••(54) 
CR 41 >, 

[0092] In [type (54) R40 A permutation methyl group, 1 -permutation ethyl group, 1 -branching 
alkyl group, a silyl radical, a gel mill radical, an alkoxy carbonyl group, R40 which shows an acyl 
group or a ring type acid dissociation nature machine, and exists It may be the same to mutual 
or you may differ in it. R41 The alkyl group, phenyl group, or naphthyl group of carbon numbers 
1-4 is shown, R41 existing [ two or more ] may be the same to mutual, or you may differ, and p 
is one or more integers, q is zero or more integers, and it is p+q<=6 ] 
[0093] 

[Formula 57] 

(R*>0) p / OR40) r 

t§3-A-(gft ... egg) 

(R41); \R 41 ) s 

[0094] In [type (55), R40 and R41 are synonymous with a formula (54), and A is single bond -S- 
-O- -CO- -COO- -SO- -S02-, -C(R42) (R43)-, or [0095]. 
[Formula 58] 

[0096] ( — however, R41 is the same as the above, and x is the integer of 0-4.) — being shown - 
- R42 And R43 It may be the same to mutual, or you may differ in it, and a hydrogen atom, the 
alkyl group of carbon numbers 1-6, the acyl group of carbon numbers 2-11, a phenyl group, or a 
naphthyl group is shown, and p, q, r, and s are zero or more integers, respectively, and are 
p+q<=5, r+s<=5, and p+r>=1. ] 
[0097] 

[Formula 59] 

(R40 0)p R 44 (0R40) r 

jgM— m ' * • • (56) 

« (Q) (r41)s 

(R 4 °0){ \_«) u 

[0098] In [type (56), R40 and R41 are synonymous with a formula (54), R44 shows the alkyl group 
or phenyl group of a hydrogen atom and carbon numbers 1-4, and p, q, r, s, t, and u are zero or 
more integers, respectively, and are p+q<=5, r+s<=5, t+u<=5, and D+r+t>=1 ] 
[0099] 

[Formula 60] 

CR4 ° 0> P aa / 0Il4 \ 

«% | \r41) s 

A •••(57) 
(R40 0)t I (0R4O) 

CR 41 )„ \r41)„ 



[0100] In [type (57), R40 and R41 are synonymous with a formula (54). It is synonymous with a 
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formula (55) and A is R44. R44 which is synonymous with a formula (56) and exists It may be the 
same to mutual, or you may differ in it, and p, q, r, s, t, u t v, and w are zero or more integers, 
respectively. p+q<= — it is 5, r+s<=5, t+u<=5, v+w<=5, and p+r+t+v>=1. ] 
[0101] 

[Formula 61] 

(R 40 0) n R 44 ,(0R 4o ) r 

I ^ 

C f€)l • • • (5 6) 




(R 40 0) 



R 44 -C-R 44 




(R 40 0), (R 41 ), 



[0102] In [type (58), R40 and R41 may be synonymous with a formula (54), R44 may be 
synonymous with a formula (56), and R44 existing [ two or more ] may be the same to mutual, or 
you may differ, and p, q, r, s, t, u, v, and w are zero or more integers, respectively, and are 
p+q<=5, r+s<=5, t+u<=5, v+w<=4, and p+m+v>=1. 

Moreover, as a dissolution control agent of a macromolecule, the acid dissociation nature 
machine content resin mentioned above can be used. In the positive type radiation-sensitive 
resin constituent of the 1st invention, about a low molecular weight compound and each high 
molecular compound (namely, acid dissociation nature machine content resin), a dissolution 
control agent can be independent, can mix and use two or more sorts, and can also use together 
a low molecular weight compound and a high molecular compound. 

[0103] The (E) cross linking agent used in the 2nd invention of a cross linking agent is the 
compound which can construct a bridge in alkali fusibility resin under existence of an acid, for 
example, the acid produced by exposure. The compound which has one or more sorts of 
substituents (henceforth a "cross-linking substituent") which have crosslinking reaction nature 
with alkali fusibility resin, for example as such a cross linking agent can be mentioned. As said 
cross-linking substituent, the radical expressed with following type (59) - (63), for example can 
be mentioned. 
[0104] 
[Formula 62] 

-QM-CH 2 -CH N Q 2 • • • (5 9) 

[0105] In [type (59), n is 1 or 2. Q1 the time of n= 1 — single bond, -O- -S- and -COO- or — 
or -NH- is shown — or the time of n= 2 — a trivalent nitrogen atom — being shown — Q2 -O- 
Or -S- being shown — i The integer of 0-3, and j It is the integer of 1-3 and is i+j=1-4. ] 
[0106] 

[Formula 63] 

— ^C(R 4 5)(fi46)^_ Q 3_ R 47 . . . ( 6 0 > 

[01 07] In [type (60), Q3 shows -O- -COO- or -CO- R45 and R46 may be the same to mutual, 
or you may differ, a hydrogen atom or the alkyl group of carbon numbers 1-4 is shown, R47 
shows the alkyl group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, or the 
aralkyl radical of carbon numbers 7-14, and k is one or more integers. ] 
[0108] 
[Formula 64] 
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^C(r48) ==C (R 49 )(R 50 ) 



• ■ • (6 1) 



[0109] In [type (61), R48, R49, and R50 may be the same to mutual, or may differ from each 
other, and show a hydrogen atom or the alkyl group of carbon numbers 1-4. ] 



[0111] In [type (62), R45 and R46 may be synonymous with a formula (60), and R51 and R52 may 
be the same to mutual, or you may differ, the ARUKI roll radical of carbon numbers 1-5 is shown, 
and k is one or more integers. ] 
[0112] 
[Formula 66] 



[01 13] In [type (63), R45 and R46 are synonymous with a formula (60), R53 has the hetero atom 
of either an oxygen atom, a sulfur atom or a nitrogen atom, the divalent organic radical which 
forms 3-8 membered-ring is shown, and k is one or more integers. 

As an example of such a cross-linking substituent, a glycidyl ether radical, a glycidyl ester group, 
the glycidyl amino group, a methoxymethyl radical, an ethoxy methyl group, a benzyloxymethyl 
radical, a dimethyl aminomethyl radical, a diethyl aminomethyl radical, a dimethylol aminomethyl 
radical, a jetty roll aminomethyl radical, a morpholino methyl group, an acetoxy methyl group, a 
benzoyloxy methyl group, a formyl group, an acetyl group, a vinyl group, an isopropenyl radical, 
etc. can be mentioned As a compound which has a cross-linking substituent, for example The 
bisphenol A system epoxy compound, A bisphenol F system epoxy compound, a bisphenol S 
system epoxy compound, A novolak resin system epoxy compound, a resol resin system epoxy 
compound, The Pori (hydroxystyrene) system epoxy compound, a methylol radical content 
melamine compound, A methylol radical content benzoguanamine compound, a methylol radical 
content urea compound, A methylol radical content phenolic compound, an alkoxyalkyl group 
content melamine compound, An alkoxyalkyl group content benzoguanamine compound, an 
alkoxyalkyl group content urea compound, An alkoxyalkyl group content phenolic compound, 
carboxymethyl radical content melamine resin, Carboxymethyl radical content benzoguanamine 
resin, a carboxymethyl radical content urea-resin, Carboxymethyl radical content phenol resin, a 
carboxymethyl radical content melamine compound, a carboxymethyl radical content 
benzoguanamine compound, a carboxymethyl radical content urea compound, a carboxymethyl 
radical content phenolic compound, etc. can be mentioned. A methylol radical content phenolic 
compound, a methoxymethyl radical content melamine compound, a methoxymethyl radical 
content phenolic compound, and an acetoxy methyl group content phenolic compound are 
hexamethoxy methyl melamines etc. desirable still more preferably among the compounds which 
have these cross-linking substituents at a methoxymethyl radical content melamine compound 
and a concrete target. The methoxymethyl radical content melamine compound is marketed by 
trade names, such as CYMEL300, CYMEL301, CYMEL303, and CYMEL305 (the Mitsui Cyanamid 
make). As a cross linking agent, further, said cross-linking substituent can be introduced into the 
acid functional group in alkali fusibility resin, and the compound which gave the property as a 
cross linking agent can also be used suitably, although the rate of installation of the cross-linking 
functional group in that case cannot generally be ******(ed) according to the class of a cross- 
linking functional group or alkali fusibility resin — all the acid functional groups in alkali fusibility 
resin — receiving — usually — 5-60-mol % — desirable — 10-50-mol % — it is 15-40-mol % 
still more preferably. When there is an inclination for the rate of installation of a cross-linking 
functional group to become easy to cause decline in a remaining rate of membrane, meandering 
of a pattern, swelling, etc. less than [ 5 mol % ] and 60-mol % is exceeded, there is an inclination 
for development nature to get worse. In the 2nd invention, a cross linking agent is independent, 



[0110] 
[Formula 65] 




(6 2) 




(6 3) 
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or can mix and use two or more sorts. 

[01 14] Although the blending ratio of coal of each component which constitutes the positive 
type radiation-sensitive resin constituent of the 1st invention and the negative-mold radiation- 
sensitive resin constituent of the 2nd invention changes according to the property of a request 
of a resist, the desirable blending ratio of coal is as follows, first the positive type radiation- 
sensitive resin constituent of the 1st invention — setting — the loadings of a nitrogen- 
containing basicity compound — per acid dissociation nature machine content resin or alkali 
fusibility resin 100 weight section — usually — 0.001 - 50 weight section — desirable — 0.01 - 
20 weight section — it is 0.1 - 15 weight section especially preferably. When there is an 
inclination for the fluctuation depressor effect of line breadth when the time amount from 
exposure to PEB changes, and the distortion depressor effect of a pattern configuration to fall 
under in the 0.001 weight section and the loadings of a nitrogen-containing basicity compound 
exceed 50 weight sections, there is an inclination which becomes easy to cause degradation of 
the spreading nature of a resist or a pattern configuration, moreover, the loadings of an acid 
formation agent — per acid dissociation nature machine content resin or alkali fusibility resin 
100 weight section — usually — 0.1 - 70 weight section — desirable — 0.5 - 50 weight section 

— it is 0.5 - 20 weight section especially preferably. When the amount of the acid formed of 
exposure decreases under in the 0.1 weight section, and there is an inclination which becomes 
that it is hard to make the chemical change by the acid catalyst occur effectively and the 
loadings of an acid formation agent exceed 70 weight sections, there is an inclination Society for 
Cutting Up Men becomes easy to produce at the time of development, furthermore, the loadings 
of a dissolution control agent — per alkali fusibility resin 100 weight section — usually — the 5 

- 150 weight section — desirable — the 5-100 weight section — it is 5 - 50 weight section 
especially preferably. When there is an inclination for the loadings of a dissolution control agent 
to become easy to cause decline in a remaining rate of membrane, the swelling of a pattern, etc. 
under in 5 weight sections and the 150 weight sections are exceeded, there is an inclination 
which becomes easy to cause the fall of a film surface dry area or film reinforcement. When the 
blending ratio of coal of each component in the 1st invention is shown more concretely, 
preferably [1-1] The nitrogen-containing basicity compound 0.001 - 50 weight sections, the acid 
formation agent 0.1 - 70 weight sections. And the acid dissociation nature machine content resin 
1 00 weight section, or [1 -2] nitrogen-containing basicity compound 0.001 - 50 weight sections, 
They are the acid formation agent 0.1 - 70 weight sections, the alkali fusibility resin 100 weight 
section, and the dissolution control agent 5 - the 150 weight sections. Still more preferably [1-3] 
The nitrogen-containing basicity compound 0.01 - 20 weight sections, the acid formation agent 
0.5 - 50 weight sections, And the acid dissociation nature machine content resin 100 weight 
section, or [1-4] nitrogen-containing basicity compound 0.01 - 20 weight sections, They are the 
acid formation agent 0.5 - 50 weight sections, the alkali fusibility resin 100 weight section, and 
the dissolution control agent 5 - the 100 weight sections. Preferably especially [1-5] The 
nitrogen-containing basicity compound 0.1 - 15 weight sections, the acid formation agent 0.5 - 
20 weight sections, And they are the acid dissociation nature machine content resin 100 weight 
section or [1-6] nitrogen-containing basicity compound 0.1 - 15 weight sections, the acid 
formation agent 0.5 - 20 weight sections, the alkali fusibility resin 100 weight section, and the 
dissolution control agent 5-50 weight sections. 

[0115] next, the negative-mold radiation-sensitive resin constituent of the 2nd invention — 
setting — the loadings of a nitrogen-containing basicity compound — per alkali fusibility resin 
100 weight section — usually — 0.001 - 50 weight section — desirable — 0.01 - 20 weight 
section — it is 0.1 - 15 weight section especially preferably. When there is an inclination for the 
fluctuation depressor effect of line breadth when the time amount from exposure to PEB 
changes, and the distortion depressor effect of a pattern configuration to fall under in the 0.001 
weight section and the loadings of a nitrogen-containing basicity compound exceed 50 weight 
sections, there is an inclination which becomes easy to cause degradation of the spreading 
nature of a resist or a pattern configuration, moreover, the loadings of an acid formation agent - 

- per alkali fusibility resin 100 weight section — usually — 0.1 - 70 weight section — desirable - 

- 0.5 - 50 weight section — it is 0.5 - 20 weight section especially preferably. When the amount 
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of the acid formed of exposure decreases under in the 0.1 weight section, and there is an 
inclination which becomes that it is hard to make the chemical change by the acid catalyst occur 
effectively and the loadings of an acid formation agent exceed 70 weight sections, there is an 
inclination Society for Cutting Up Men becomes easy to produce at the time of development, 
furthermore, the loadings of a cross linking agent — per alkali fusibility resin 100 weight section 

— usually — 5-95 weight section — desirable — 15-85 weight section — it is 20 - 75 weight 
section especially preferably. When there is an inclination for the loadings of a cross linking agent 
to become easy to cause decline in a remaining rate of membrane, meandering of a pattern, 
swelling, etc. under in 5 weight sections and 95 weight sections are exceeded, there is an 
inclination for development nature to fall. When the blending ratio of coal of each component in 
the 2nd invention is shown more concretely, preferably [2-1] They are the nitrogen-containing 
basicity compound 0.001 - 50 weight sections, the acid formation agent 0.1 - 70 weight sections, 
the alkali fusibility resin 100 weight section, and a cross linking agent 5-95 weight sections. Still 
more preferably [2-2] They are the nitrogen-containing basicity compound 0.01 - 20 weight 
sections, the acid formation agent 0.5 - 50 weight sections, the alkali fusibility resin 100 weight 
section, and a cross linking agent 15-85 weight sections. Preferably especially [2-3] They are 
the nitrogen-containing basicity compound 0.1-15 weight sections, the acid formation agent 0.5 

- 20 weight sections, the alkali fusibility resin 100 weight section, and a cross linking agent 20 - 
75 weight sections. 

[0116] Various additives, such as an acid diffusion control agent, a surfactant, and a sensitizer, 
can be blended with the positive type radiation-sensitive resin constituent of the 1st invention, 
and the negative-mold radiation-sensitive resin constituent of the 2nd invention if needed. Said 
acid diffusion control agent is the purpose which controls by exposure the diffusion phenomenon 
in the inside of the resist coat of the acid formed from the acid formation agent, and controls 
the chemical reaction in an unexposed field which is not desirable, and is a component blended 
with a resin constituent By using this acid diffusion control agent, the dimension fidelity to 
eaves generating in the configuration, especially the management of a pattern of the pattern 
formed and a mask dimension etc. is further improvable. As an acid diffusion control agent, after 
the exposure of those other than the nitrogen-containing basicity compound of this invention or 
heating can use suitably the nitride which can hold basicity, for example. As an example of such 
a nitride, ammonia, a trimethylamine, Triethylamine, tripropylamine, tributylamine, an aniline, N- 
methylaniline, N.N-dimethylaniline, 2-methylaniline, 3-methylaniline, 4-methylaniline, 4- 
nitroaniline, 1-naphthylamine, 2-naphthylamine, a diphenylamine, ethylenediamine, a 
tetramethylenediamine, A hexamethylenediamine, a pyrrolidone, a piperidine, an imidazole, 4- 
methyl imidazole, 4-methyl-2-phenylimidazole, Thiabendazole, a pyridine, 2-methylpyridine, 4- 
ethyl pyridine, A 1-methyl-4-phenyl pyridine, 2-(1 -ethyl propyl) pyridine. Nicotinamide, dibenzoyl 
thiamine, 4 butanoic-acid Lvov Ramin, 4, and 4-diamino diphenylmethane, A - diamino diphenyl 
ether, and 4 and 4 '4, 4 -diamino benzophenone, 4 and 4-diamino diphenylamine, 2, and 2-screw 
(4-aminophenyl) propane, A 2-(3-aminophenyl)-2-(4-aminophenyl) propane, A 2-(4- 
aminophenyl)-2-(3-hydroxyphenyl) propane, A 2-(4-aminophenyl)-2-(4-hydroxyphenyl) propane, 
1. 4-screw [1-(4-aminophenyl)-1-methylethyl] benzene, 1, 3-screw [1-(4-aminophenyl)-1- 
methylethyl] benzene, Succinic-acid dimethyl-1-(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6- 
tetramethylpiperidine polycondensation object, Pori — {[6-(1, 1, 3, and 3-tetramethylbutyl) 
imino-1,3,5-lriazine -2 and 4-diyl] and [(2, 2, 6, and 6-tetramethyl-4-PIPERI diyl) imino] 
hexamethylene [(2. 2, 6, and 6--tetramethyl-4-PIPERl diyl) imino one]} — A 2-(3, 5-G t-butyl-4- 
hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2, 2, 6, and 6-pentamethyl-4-PIPERI diyl) etc. 
can be mentioned. 4 and 4'-diamino diphenyl ether, nicotinamide, etc. are especially desirable 
among these acid diffusion control agents. Said acid diffusion control agent is independent, or 
can mix and use two or more sorts. Although the loadings of an acid diffusion control agent 
change according to combination with the class, a nitrogen-containing basicity compound, and/or 
an acid formation agent etc., they are usually below 5 weight sections preferably below 10 weight 
sections per all resinous principle 100 weight sections in a resin constituent. When the loadings 
of ah acid diffusion control agent exceed 10 weight sections, there is an inclination for the 
development nature of sensibility or the exposure section to fall. Said surfactant shows the 
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operation which improves the spreading nature of a radiation-sensitive resin constituent striae 
SHON, development nature, etc. As such a surface active agent, although either an anion 
system, a cation system the Nonion system or both sexes can be used, a desirable surface 
active agent is the Nonion system surface active agent As an example of the Nonion system 
surface active agent it is a following trade name besides being polyoxyethylene high-class alkyl 
ether, polyoxyethylene high-class alkylphenyl ether, and higher-fatty-acid diester of a 
polyethylene glycol, and each series, such as KP (Shin-Etsu Chemical make), the poly flow 
(product made from the Kyoeisha fats-and-oils chemical industry), EFUTOPPU (product made 
from TOKEMU products), a megger fuck (Dainippon Ink & Chemicals make), Fluorad (Sumitomo 
3M make), the Asahi guard, and Sir chlorofluocarbon (Asahi Glass make), can be mentioned. 
These surfactants are independent or two or more sorts can be mixed and used for them. The 
loadings of a surfactant are usually below 2 weight sections as an active principle of per all 
resinous principle 100 weight sections in a resin constituent and a surfactant Said sensitizer 
absorbs the energy of a radiation, transmits the energy to a nitrogen-containing basicity 
compound and/or an acid formation agent, shows the operation which increases the amount of 
generation of an acid by that cause, and has the effectiveness of raising the sensibility over 
which only a radiation-sensitive resin constituent is covered. When the desirable example of the 
sensitizer used is given, there are an acetone, benzene, acetophenones, benzophenones, 
naphthalene, a biacetyl, eosine, a rose bengal, pyrenes, anthracene, and phenothiazins. These 
sensitizers are independent, or two or more sorts can be mixed and used for them. The loadings 
of a sensitizer are usually below 30 weight sections preferably below 50 weight sections per all 
resinous principle 100 weight sections in a resin constituent Moreover, an adhesive property 
with a substrate is improvable by blending a color or a pigment by making the latent image of the 
exposure section visualize, and being able to ease the effect of the halation at the time of 
exposure, and blending an adhesion assistant Furthermore, as other additives, an antihalation 
agent, a preservation stabilizer, a defoaming agent a configuration amelioration agent, etc. can 
specifically mention a 4-hydroxy-4'-methyl chalcone etc. 

[01 17] On the occasion of the use, as for the positive type radiation-sensitive resin constituent 
of the 1st invention, and the negative-mold radiation-sensitive resin constituent of the 2nd 
invention, solid content concentration is prepared as a constituent solution by filtering with the 
filter of about 0.2 micrometers of apertures, after dissolving in a solvent so that it may become 5 
- 50 % of the weight. As said solvent, for example Ether, ester, and ether ester Ketones, ketone 
ester, amides, amide ester, lactams, lactone, and hydrocarbons (halogenation) can be mentioned. 
More specifically For example, ethylene glycol monoalkyl ether, diethylene-glycol dialkyl ether. 
Propylene glycol monoalkyl ether, propylene glycol dialkyl ether, Acetic ester, hydroxyacetic acid 
ester, lactate, and ethylene glycol monoalkyl ether acetate Propylene glycol monoalkyl ether 
acetate and alkoxy acetic ester Ring type ketones, acetoacetic ester, and pyruvic-acid ester 
(**) Propionic-acid ester, N, and N-dialkyl formamides, N, and N-dialkyl acetamides, N-alkyl 
pyrrolidones, gammaHactone, aliphatic hydrocarbon (halogenation), and aromatic hydrocarbon 
(halogenation) can be mentioned. As an example of said solvent, ethylene glycol monomethyl 
ether, Ethylene glycol monoethyl ether, the ethylene glycol monopropyl ether. Ethylene glycol 
monobutyl ether, diethylene-glycol wood ether, Diethylene-glycol diethylether, diethylene-glycol 
dipropyl ether, Diethylene-glycol dibutyl ether, methyl-cellosolve acetate, Ethylcellosolve 
acetate, propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, 
propylene glycol monopropylether acetate, Isopropenyl acetate, isopropenyl propionate, toluene, 
A xylene, a methyl ethyl ketone, a cyclohexanone, 2-heptanone, 3-heptanone, 4-heptanone, 2- 
hydroxy ethyl propionate, 2-hydroxy-2-methyl ethyl propionate, ethoxy ethyl acetate, 
Hydroxyacetic acid ethyl, 2-hydroxy-3-methyl methyl butyrate, 3-methoxy butyl acetate, 3- 
methyl-3-methoxy butyl acetate, 3-methyl-3-methoxy butyl propionate, 3-methyl-3- 
methoxybutyl butyrate, ethyl acetate, propyl acetate. Butyl acetate, methyl acetoacetate, an 
ethyl acetoacetate, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3-ethoxy methyl 
propionate, 3-ethoxy ethyl propionate, N-methyl pyrrolidone, N.N-dimethylformamide, N,N- 
dimethylacetamide, etc. are mentioned. Lactate, propylene glycol monoalkyl ether acetate, and 
propionic-acid ester are desirable among these solvents. Said solvent is independent, or it is 
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used for it for two or more sorts, mixing. Furthermore to said solvent, one or more sorts of high 
boilers, such as benzyl ethyl ether, dihexyl ether, the diethylene-glycol monomethyl ether, 
diethylene glycol monoethyl ether, acetonylacetone, an isophorone, a caproic acid, a caprylic 
acid. 1-octanol, 1-nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate. oxalic acid diethyl, a 
diethyl maleate, gamma-butyrolactone, ethylene carbonate, propylene carbonate, and a phenyl 
cellosolve acetate, can also be added if needed. 

[0118] In case a resist pattern is formed from the positive type radiation-sensitive resin 
constituent of the 1st invention, and the negative-mold radiation-sensitive resin constituent of 
the 2nd invention, by applying the constituent solution prepared as mentioned above on 
substrates, such as a silicon wafer and a wafer covered with aluminum, with means, such as 
rotation spreading, flow casting spreading, and roll coating, the resist film is formed and it 
exposes on this resist film through a predetermined mask pattern. Although the radiation which 
can be used in that case has desirable far ultraviolet rays, such as a bright line spectrum 
(wavelength of 254nm) of a mercury-vapor lamp, a KrF excimer laser (wavelength of 248nm) and 
an ArF excimer laser (wavelength of 193nm), charged-particle lines, such as X-rays such as a 
synchrotron radiation line, and an electron ray, etc. can also be used for it according to the class 
of a nitrogen-containing basicity compound and/or acid formation agent Moreover, exposure 
conditions, such as a dose, are suitably selected according to the combination presentation of a 
resin constituent, the class of additive, etc. After exposure, in order to raise the sensibility to 
which only a resist is applied, it is desirable to perform PEB. Although the heating condition 
changes according to the combination presentation of the positive type radiation-sensitive resin 
constituent of the 1st invention, and the negative-mold radiation-sensitive resin constituent of 
the 2nd invention, the class of additive, etc., it is usually 50-150 degrees C preferably 30-200 
degrees C. Then, a predetermined resist pattern is made to form by developing negatives with an 
alkali developer. As an alkali developer, for example An alkali-metal hydroxide, aqueous ammonia 
Alkylammes, alkanolamines. heterocyclic amine, and tetra-alkylammonium hydroxide The alkaline' 
water solut.on which usually dissolved alkaline compounds, such as choline. 1, 8-diazabicyclo-[5 
4, 0J 7-undecene, 1, and 5-diazabicyclo-[4. 3, 0]-5-nonene, one to 10% of the weight so that it 
might become 2-5% of the weight of concentration preferably is used. Especially a desirable 
alkali developer is a water solution of tetra-alkylammonium hydroxide. Said alkaline compound is 
independent, or two or more sorts can be mixed and used for it. Moreover, optimum dose 
addrtion of water-soluble organic solvents, surfactants, etc., such as a methanol and ethanol can 
also be carried out at the developer which consists of said alkaline water solution. In addition in 
using the developer which consists of an alkaline water solution in this way, generally it rinses 
after development. 
[0119] 

[Example] Although an example and the example of a comparison are given below and this 
invention is explained still more concretely, this invention is not restrained at all by these 
examples, unless the summary is exceeded. Measurement of Mw in an example and the example 
of a comparison, formation of a resist pattern, and evaluation of a resist were carried out by the 
following approaches. 

It measured using the GPC column (G2000HXL2 G3000HXL:1 ** [ G4000HXL1 ]) by 
measurement TOSOH CORP. of Mw with the gel permeation chromatography which makes mono 
dispersion polystyrene a criterion on flow rate a part for /and the elution solvent tetrahydrofuran 
of 1.0ml, and analysis conditions with a column temperature [ C ] of 40 degrees 
After carrying out rotation spreading of the formation class product solution of a resist pattern 
on a silicon wafer with a diameter of 6 inches, preliminary baking was performed for 2 minutes at 
1UU degrees C, and the resist film of 1 micrometer of thickness was formed. To this resist film it 
Ifnn TfJn A ^ OMO L N ? A Jens - Usin S KrF e ™mer laser irradiation equipment (trade name MBK- 
' L N; ' tnr °ugh the mask pattern, light exposure was changed and the excimer laser with a 
TdcoT? 248 micrometers was exposed. After exposure, immediately, after performing for 
o of* x 2 , m,nutes at 110 degrees C, negatives were developed for 60 seconds at 23 degrees C 
2.38/4 of the weight, using a tetramethyl AMMONIU hydroxide water solution as a developer and 
it washed for 30 seconds with water, and it dried and, subsequently the resist pattern was ' 
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formed. 

After exposing according to the formation approach of the stability aforementioned resist pattern 
for PED with the optimal light exposure which forms 0.5-micrometer Rhine - and - tooth-space 
pattern in the line breadth of 1 to 1, the resist film was left in the clean room for 2 hours, 
subsequently, according to the formation approach of said resist pattern, after [ exposure ] 
baking, development, washing, and desiccation were performed, and the resist pattern was 
formed. At this time, it computed in the following formula, and the stability over PED made good 
extent (%) of the gap from the design dimension of the actual size of a resist pattern, so that 
that value was small. 

(Design dimension-actual size) The resist pattern formed by the approach of indicating in the 
following example was observed with the scanning electron microscope using configuration each 
resin constituent of x100-/design dimension pattern configuration and the management of a 
pattern. About the pattern configuration, it evaluated based on the cross-section configuration 
shown in drawingj , the pattern configuration made the case of (b) good, and the pattern 
configuration made the defect the case where it was (b). Moreover, about the configuration of 
the management of a pattern, it evaluated based on eaves-like extent and existence of 
generating of the defect-of-shape section in the management of a pattern. 
[0120] In the water solution which dissolved example of synthetic composition 1 
diphenyliodonium chloride 2g of a nitrogen-containing basicity compound in 400g of water, the 
water solution which dissolved 1g of 3-pyridine sulfonic acids in 50g of water was added under 
stirring. Subsequently, it filters, after stirring for 3 hours, and it is diphenyliodonium 
quantitatively. 3-pyridine sulfonate was obtained. Let this compound be a nitrogen-containing 
basicity compound (A). 

In the water solution which dissolved synthetic example 2 benzyl-4-hydroxyphenyl-methyl 
sulfonium chloride 25g in 700g of water, the water solution which dissolved p-diphenyl 
aminosulfonic acid sodium 25.5g in 200g of water was added under stirring. Subsequently, after 
cooling radiationally for 24 hours, the precipitation which deposited was filtered and 400g of 
water washed 3 times. The post precipitation is dried under 40-degree-C reduced pressure, and 
it is benzyI-4-hydroxyphenyl-methyl sulfonium quantitatively, p-diphenylamino sulfonate was 
obtained. Let this compound be a nitrogen-containing basicity compound (B). 
In the water solution which dissolved synthetic example 3 diphenyliodonium chloride 2g in 400g 
of water, the water solution which dissolved 1.89g of 8-anilinonaphthalene sulfonic acids in 200g 
of water was added under stirring. Subsequently, it filters, after stirring for 5 hours, and it is 
diphenyliodonium quantitatively. 8-anilinonaphthalene sulfonate was obtained. Let this compound 
be a nitrogen-containing basicity compound (C). 

In the water solution which dissolved synthetic example 4o-nitrobenzyl alcoholic 5g and 8- 
quinoline sulfonyl chloride 9g in 100g of ethyl acetate, triethylamine 4g was added under stirring. 
Subsequently, the triethylamine hydrochloride which deposited after stirring for 1 hour is filtered, 
400g of water washes 3 times, a solvent is distilled out of a solution after that, and it is o- 
nitrobenzyl quantitatively. 8-quinoline sulfonate was obtained. Let this compound be a nitrogen- 
containing basicity compound (D). 

[0121] Bromoacetic acid t-butyl 9.7g and 7.6g of potassium carbonate are added, and it was 
made to react for 8 hours, after dissolving example of synthetic composition 5 Pori 
(hydroxystyrene) 24g of acid dissociation nature machine content resin in 96ml of acetones, 
flowing back under stirring. After it added 100ml of ethyl acetate in the reaction solution after 
reaction termination and the acetic-acid water solution washed 5% of the weight the solvent was 
distilled off, the generated resin was made to reprecipitate after remelting to an acetone, it dried 
within the 50-degree C vacuum dryer overnight, and acid dissociation nature machine content 
resin was obtained. Mw was 12000 and the obtained resin was what has the structure where 23% 
of the hydrogen atom of a phenolic hydroxyl group was permuted by the t-butoxy 
carbonylmethyl radical, as a result of NMR measurement Let this resin be resin (I - a). 
After dissolving synthetic example 6 Pori (hydroxystyrene) 30g in 200ml of tetrahydrofurans, 
triethylamine 6.5g is added, and G t-butyl carbonate 20g was added and it was made to react at 
0 degree C under stirring for 6 hours. The reaction solution was underwater dropped after 
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reaction termination, depositing resin was dried within the 50-degree C vacuum dryer overnight, 
and acid dissociation nature machine content resin was obtained. Mw was 7000 and the obtained 
resin was what has the structure where 25% of the hydrogen atom of a phenolic hydroxyl group 
was permuted by the t-butoxycarbonyl group, as a result of NMR measurement Let this resin be 
resin (I - b). 

Like the approach indicated by the example 1 of synthetic example 7 JP,5-1 13667,A, the vinyl 
phenol of the weight ratio 6:4 and acrylic-acid t-butyl were copolymerized, and acid dissociation 
nature machine content resin was obtained. Mw of the obtained resin was 22000. Let this resin 
be resin (I - c). 

[0122] Microfiltration of the solution which consists of each component shown in one to 
examples 1-6 and example of comparison 4 table 1 was carried out with the membrane filter of 
0.2 micrometers of apertures, the foreign matter was removed, and the class product solution 
was prepared. After carrying out rotation spreading of this constituent solution on a silicon 
wafer, preliminary baking for 2 minutes was performed at 100 degrees C, and the resist film was 
formed. After exposing through a mask pattern on this resist film, for [ PEB ] 2 minutes was 
performed at 110 degrees C. Subsequently, after developing negatives for 1 minute with a 
developer, water washed for 30 seconds and the resist pattern was obtained. The evaluation 
result of each example and each example of a comparison is shown in Table 1 
[0123] 
[Table 1] 
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[0124] 

[Effect of the Invention] Both the positive type radiation-sensitive resin constituent of this 
invention and especially a negative-mold radiation-sensitive resin constituent are excellent in 
the pattern configuration while they are excellent in the stability over PED. And these radiation- 
sensitive resin constituents are applicable to various kinds of radiations like far ultraviolet rays, 
an X-ray, and a charged-particle line. Therefore, the positive type radiation-sensitive resin 
constituent of this invention and especially the negative-mold radiation-sensitive resin 
constituent are very useful as a resist for semiconductor device manufacture expected that 
detailed-ization will advance increasingly from now on. 



[Translation done.] 
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